Thyroid hormone status and membrane n-3 fatty acid content influence mitochondrial proton leak.
Proton leak, as determined by the relationship between respiration rate and membrane potential, was lower in mitochondria from hypothyroid rats compared to euthyroid controls. Moreover, proton leak rates diminished even more when hypothyroid rats were fed a diet containing 5% of the lipid content as n-3 fatty acids. Similarly, proton leak was lower in euthyroid rats fed the 5% n-3 diet compared to one containing only 1% n-3 fatty acids. Lower proton leaks rates were associated with increased inner mitochondrial membrane levels of n-3 fatty acids and a decrease in the ratio of n-6/n-3 fatty acids. This trend was evident in the phosphatidylcholine, phosphatidylethanolamine, phosphatidylinositol and cardiolipin phospholipid fractions. These results suggest that a significant portion of the effect of thyroid hormone status on proton leak is due to alterations in membrane fatty acid composition, primarily changes in n-3 content. Both the hypothyroid state and dietary effects appear to be mediated in part by inhibition of the Delta6- and Delta5-desaturase pathways.